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Executive Summary

This Record of Decision (ROD) presents the selected interimrenedial action (IRA) for DDMI in accordance with
t he Conprehensive Environmental Response, Conpensation, and Liability Act of 1980 (CERCLA). In 1992, after
recei ving a Hazard Ranking System (HRS) score of 58.06, DDMI was placed on the National Priorities List by
the Environnental Protection Agency. The selected | RA provides for hydraulic control of a contam nant plune
in groundwat er beneath Dunn Field. Contami nants identified as those of potential concern include volatile
organi ¢ conmpounds, such as solvents used for cleaning nechanical parts, and metals. It is not intended as a
permanent sol ution; however, it is intended to be conpatible with the final renedy.

DDMI and the invol ved regul atory agenci es have been working to informthe community about activities involved
with the site since 1992 through press rel eases, nailings, newspaper ads, and public meetings.

Ei ght alternatives, each consisting of groundwater extraction, groundwater treatnent, and di sposal
conponents, were evaluated. The alternative chosen as the preferred alternative consists of extraction
on/offsite and discharge to a publicly owned treatnment works (POTW. This alternative assunes that
pretreatnment will not be necessary before treatnment at the POTW I|f, however, chemical anal yses indicate that
pretreatnent is necessary, a pretreatnent provision is part of the contingency renedy.



Part |
Decl aration for the Record of Decision
Interi mRenedial Action of the G oundwater
at Dunn Field [Operable Unit (OU1)]

<I M5 SRC 0496278A> UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY
REG ON |V

345 COURTLAND STREET. N E.
ATLANTA, CGEORG A 30365

May 1, 1996
4WD- FFB

Certified Mil
Ret urn Recei pt Request ed

Col onel M chael J. Kennedy, Commander
Defense Distribution Depot Menphis
2163 Airways Boul evard

Menmphi s, Tennessee 38114-5210

SUBJ: Concurrence with InterimRecord of Decision, Qperable Unit 1
Def ense Distribution Depot Menphis, Tennessee

Dear Col. Kennedy:

The U.S. Environmental Protection Agency (EPA) Region IV has revi ewed the above referenced decisi on docunent
and concurs with the InterimRecord of Decision (IROD) for groundwater at Operable Unit 1, Dunn Field, as
supported by the Renedial Investigation in progress.

The selected renmedy is Aliternative 8 in the | ROD. EPA concurs with the selected renedy as detailed in the
IROD with the following stipulation: It is understood that the selected interimrenedy for Operable Unit 1
may not be the final renedial action to address all nedia potentially affected by past disposal practices at
this unit.

This action is protective of human health and the environment conplies with Federal and State requirenents
that are legally applicable or relevant and appropriate to the renedial action and is cost effective.

<I MG SRC 04962780B>
1.1 Site Nane and Location

Def ense Depot Menphis, Tennessee (DDM)
Menmphi s, Shel by County, Tennessee

1.2 Statenent of Basis and Purpose

Thi s deci si on docunent (Record of Decision [ROD]) presents the selected interimrenedial action (IRA) for the
DDMT site, Menphis, Tennessee, devel oped in accordance with the Conprehensive Environnental Response,
Conmpensation, and Liability Act of 1980(CERCLA), as anended by the Superfund Amendnents and Reauthori zation
Act of 1986 (SARA),42 U.S. C. Section.9601 et seq., and to the extent practicable, the National G| and 14
Hazar dous Pol | ution Contingency Plan (NCP) 40 Code of Federal Regulations (CFR) Part 300 The DDMI is the |ead
agency for the renedial investigation/feasibility study RI/FS)process for the site. The U S. Environnental
Protection Agency (EPA) and the Tennessee Departnent of Environment and Conservation (TDEC) are the
supporting regulatory agencies for the site. In accordance with 40 CFR 300, 430, the regul atory agenci es have
provided input during this process. The regul atory agencies are provided with a draft | RA ROD for review and
their comrents are incorporated into he final docunent. The U S. EPA and the State of Tennessee concur with
the selected interimrenedy.

1.3 Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthe DDMI site, if not addressed by inplementing
the IRA selected in this ROD, may present an i nmnent and substantial endangernent to public health, welfare,



and the environment.
1.4 Description of Interim Renedial Action

This I RA provides for hydraulic control of a contaninant plune in groundwater beneath Dunn Field (al so called
QU 1). Because the contaninated Fluvial Aquifer poses a potential threat to the deeper Menphis Sand Aquifer,
it is considered as a potential threat to human health and the environment. Thus, the groundwater IRA is
designed to provide a quick, interimresponse neasure that will help prevent the possible contam nati on of
the area's drinking water supply. As a contingency renmedy, the IRA also includes a provision for pretreatnent
if necessary. As described in the IRA Proposed Plan contained in the Admi nistrative Record, follow on
activities include nmonitoring the groundwater plunme and its response to the |RA. Once the plune has been
fully characterized, subsequent action nay be taken to provide long-termdefinitive protection, including
remedi ati on of source areas. To the extent possible, the interimaction will not be inconsistent with, nor
preclude inplenentation of, the expected final remedy. RI/FS activities at OL-2 OJ3, and QU4 will address
contamination found w thin the sout hwestern quadrant, southeastern watershed and gol f course, and northern
portions of the Main Installation, respectively, including renmediation of source areas. To the extent
possible, the interimaction will not be inconsistent with, nor preclude inplenentation of, the expected
final renmedy. RI/FS activities at OQJ)2, OJ3, and Q)4 will address contam nation found within the

sout hwest ern quadrant, southeastern watershed and golf course, and northern portions of the Min
Installation, respectively. This | RA addresses only Dunn Field. QJ2, OJ3,and OQU-4 will be addressed in the
remedi al docunents for those OUs.

The maj or conponents of the selected IRA for OQJ 1 include the follow ng

. Eval uati on of aquifer characteristics which may include installation of a punp test well

. Installation of additional nonitoring wells to locate the western edge of the groundwater plune
. Install ation of recovery wells along the | eading edge of the plune

. ot ai ni ng di scharge pernit for disposal of recovered groundwater to the T. E. Maxson \Wastewat er

Treatnment Plant publicly owned treatment works (POTW or rmnunicipal sewer system

. Qperation of the systemof recovery wells until the risk associated with the contam nants is
reduced to acceptable levels or until the final renmedy is in place

. Chem cal analysis will be conducted to nonitor the quality of the discharge in accordance with
the city discharge permit requirements; the pernit will include paraneters to be nonitored and
frequency.

1.5 Declaration

This interimaction is protective of human health and the environnment, conplies with federal and state
requirenents that are legally applicable or rel evant and appropriate, and is cost-effective. This action is
interim it is not intended as a pernanent or final renedy. However, it is intended to be conpatible

with the permanent solution. It is not intended to be the permanent solution, and uses alternative treatnent
technol ogi es to the nmaxi mum extent practical for this interimresponse. Because this action does not
constitute the final renmedy for this QU, the statutory preference for renedies that enpl oy treatment

that reduces toxicity, nobility, or volunes as a principal elenment has not been entirely acconmmodat ed and
will be addressed at the time of the final response action. Subsequent actions are planned to address fully
the threats posed by the conditions at this QU, Because this remedy will result in hazardous substances
remai ni ng onsite above health-based levels, a revieww |l be conducted to ensure that the renedy continues to
provi de adequate protection of human health and the environnment within 5 years after the comencenent of
this remedial action. Because this is an interimaction ROD, review of the renedy will be ongoing as DDMI
continues to develop the final renedial action for OU 1.

This | RA addresses only Dunn Field. QJ2, OJ3, and Q)4 will be addressed in the remedi al docunents for
t hose QOUs.

The maj or conponents of the selected IRA for OJ1 include the foll ow ng
. Eval uati on of aquifer characteristics which may include installation of a punp test well
. Installation of additional nonitoring wells to |ocate the western edge of the groundwater plume

. Install ation of recovery wells along the | eading edge of the plune



. ot ai ning di scharge permt for disposal of recovered groundwater to the T. E. Maxson \Wast ewat er
Treatnent Plant publicly owned treatnment works (POTW or rmunicipal sewer system

. Operation of the systemof recovery wells until the risk associated with the contanminants is
reduced to acceptable levels or until the trial remedy is in place

. Chem cal analysis will be conducted to nonitor the quality of the discharge in accordance with
the city discharge pernmt requirenents; this permt will include paraneters to be nonitored and
frequency.

<I M5 SCR 04962780C
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STATE OF TENNESSEE
DEPARTMENT COF ENVI RONVENT AND CONSERVATI ON
MEMPHI S ENVI RONMENTAL FI ELD OFFI CE
SUl TE E-045, PERI METER PARK
2510 MI. MCORI AH
MEMPHI S, TENNESSEE 38115- 1520

April 24, 1996

Conmander

Def ense, Distribution Depot Menphis
Attn: DDMI-DE (Ms. Christine Kartman)
2163 Airways Bl vd.,

Menmphi s, Tennessee 38114-5210

Re: Concurrence for the Record of Decision for InterimRenedial Action of the
G oundwater at Dunn field (QU1) at the Defense Depot site, Menphis,
Shel by County, Tennessee ,April 1996, TDSF#79-736,cc 82

Dear Ms. Kart nan,

The Tennessee Division of Superfund (TDSF) Menphis Field Ofice (MO has reviewed the Interi mRenedi al
Action Record of Decision for the Goundwater at Dunln Field, for the Defense dated April 1996 referenced
above.

The Tennessee Departnment of Environment, and Conservation (TDEC)is in concurrence with the selected remedy, a
punmp and treat containment alternative, Alternative 8 as described. TDEC has been actively involved with the
devel opnent of the alternatives as well as: the selection process through closely coordinated project
managenent anong Base O osure Team (RCT) nenbers and ext ended BCT menbers.

This concurrence is provided within the authority of the Federal Facilities Agreenent(FFA)for the Defense
Depot, the Defense Departnent/State Menorandum of Agreenent (DSMOA), and the del egat ed powers of the
Commi ssi oner of TDEC as part of the President's five step Base d eanup Plan (BCP) process.

<I M5 SCR 0496280E>



Part 2
Deci si on Sumary

2.1 Site Location and Description

DDMI' covers 642 acres of federal |land in Menphis, Shelby County , Tennessee, in the extreme sout hwestern
portion of the state. Approximately 5 mles east of the Mssissippi R ver and just northeast of the
Interstate 240 -Interstate 55 junction, DDMI is in the south-central section of Menphis, approxinmately 4

m | es sout heast of the Central Business District and 1 nile northwest of Menphis International Airport.

Ai rways Boul evard borders DDMI on the east and provides prinmary access to the installation. Dunn Avenue, Ball
Road , and Perry Road serve as the northern ,southern, and western boundaries, respectively. The installation
is surrounded by m xed residential, comercial, and industrial areas. Figure 1 shows the installation's
location within the Menphis area.

The Defense Logistics Agency (DLA), an agency of the Departrment of Defense(DOD), provides |ogistics support to
mlitary services. As a major field installation of the DLA, DDM receives, warehouses, and distributes
supplies common to all U S mlitary services and sone civil agencies |ocated primarily in the southeastern
United States, Puerto R co, and Panana. Stocked itens include food, clothing ,electronic equipnent, petroleum
products, construction naterials, and industrial, medical, and general supplies.

The installation contains approximately 110 buildings, 26 mles of railroad track, and 28 niles of paved
streets. It has about 5.5 mllion square feet of covered storage space and approxinmately 6.0 mllion square
feet of open storage space. The land and buil dings are owned by the U S. Arny and | eased by DLA. DDMI
consists of two main sections: the Main Installation, which is intensely devel oped, and Dunn Field, an open
storage area about 64 acres in size. A nore detail ed description of the OUs, whose current boundaries are
shown in Figure 2,is found in Section 2.4.

2.2 Site Hstory and Enforcenent Activities

DDMI' began operations in 1942 with the charge to inventory and supply nmaterials for the U S. Arny. In 1964,
its mssion was expanded to serve as one of the principal distribution centers for a conplete range of
commodi ti es.

Past activities at DDMI include a wi de range of storage, distribution, and naintenance practices. Dunn Field
(OUJ 1) has been used as a landfill area(northwestern quadrant),and storage area for mneral stockpiles
(southwestern and sout heastern areas),and a pistol range, and |later as a pesticide storage area (northeastern
area). Activities in the southwestern quadrant of the Main Installation (OQJ2) have included hazardous
material storage and recoupnent (Buil ding 873), sandbl asting and painting activities (Buildings 1086 through
1089), and mai ntenance (Building 770). The southeastern portion of the Main Installation (OJ3) includes the
bul k of the storage and distribution warehouses at DDMI, Qther activities that are docunmented to have
occurred in this area include the pol ychlorinated bi phenyl (PCB) transformer storage (near Building 274),
pesticide and herbici de storage and use (several |ocations),and fire truck punp testing Lake Dani el son). The
northern portion of the installation (OJ4) has a history of the follow ng najor activities: hazardous
material storage (several |ocations), treatment of wood products w th pentachl orophenol (PCP)(Building

737), and storage of itens awaiting disposal (several |ocations).

<I MG SRC 04962780F>
<I M5 SRC 04962780G>

Until 1970, arny supplies, including hazardous and nonhazardous materials whose contai ners were damaged or
shelf life expired, were occasionally burned or buried in a portion of Dunn Field. Wastes disposed of in this
manner may have included oil and grease, paint, paint thinner, methyl brom de, pesticides, herbicides, and
food supplies. Docunentation indicates that nost of the naterials disposed of during this time period were
buried in the northwestern portion of Dunn Field.

In 1981, the U S. Arny Toxic and Hazardous Materials Agency (USATHVA) prepared an installation assessnent of
hazardous materials disposal practices to assess potential sources of contamination. The burial sites at Dunn
Field were identified and ranked as having the greatest potential for offsite mgration of contaminants in

gr oundwat er .

In 1982, a hydrogeol ogi ¢ eval uati on was conducted by the U S. Arny Environnental Hygi ene Agency (AEHA) to
det ernmi ne groundwater quality beneath Dunn Field. Seven wells were installed in the northwestern quadrant of
Dunn Field and anal yzed for inorganic constituents. The results did not reflect any significant groundwater
contam nation fromthe past disposal operations.

A Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) was perforned in 1989 by A T.



Kearney to identify solid waste nanagenent units (SWMJs) and areas of concern (AOQCs). To satisfy CERCLA
requirenents, an RI/FS was conducted in 1989 and concluded in 1990. The Rl was conducted on a sitew de
basis to confirmthe presence or absence of contami nation, to evaluate the extent and significance of
detected contanination, and to provide a scientific foundation for cleanup alternatives. An Rl Report was
submitted to EPA in August 1990. A quantitative baseline risk assessment (BRA) was conducted as part of the
Rl and submtted along with the RI Report. The remedial alternatives are presented in a draft FS, which was
submitted to EPA in Septenber 1990. Afinal R for the installation has not yet been accepted by either EPA
or TDEC.

During the R, nmonitoring wells were installed in the Fluvial Aquifer and Menphis Sand Aquifer. Several
groundwat er sanples collected fromnonitoring wells around the installation contained | evels above regul atory
limts of volatile organic conpounds(VOCs) and heavy netals. The results suggested that the groundwater
contami nant plune was generally migrating to the west and northwest of Dunn Field. Later data (ESE 1994)
indicates that there may be a west to southwest component. In 1992, the EPA placed DDMI on the Nati onal
Priorities List (NPL).

<| MGSRC04962780F>

In 1993, an Engi neering Report-Renoval Action for G oundwater (Engineering Science), was prepared for DDMW.
The intent of the report was to neet all requirements of the engineering eval uation/cost analysis (EE CA)
under CERCLA and the NCP for a non-time critical renoval. The report evaluated a variety of technol ogies,
previously presented in the 1990 RI/FS, that would treat contaninated groundwater in the Fluvial Aquifer to
prevent possi bl e human exposure.

This IRA represents the first step in the remedi ati on of the contam nated groundwat er beneath the northern
portion of Dunn Field (OUJ1). Additional actions will be necessary to provide long-termdefinitive protection
for QU 1.

2.3 Hghlights of Comrunity Participation

DDMI, EPA, and TDEC have made significant efforts to informinterested parties and provide input on
activities associated with the site. As part of its requirenments under CERCLA, DDMI has been working with the
community surrounding the site since 1992. In Cctober 1992, press releases informng the comunity of

the NPL listing of the site were released. The Informati on Repository |ocated at the Menphi s/ Shel by County
Public Library, 1850 Peabody Avenue, Menphis, Tennessee, was established in May 1993. Two other repositories
are |located at the Cherokee Branch Public Library and the Menphi s-Shel by County Public Health Departnent. A
draft final Community Relations Plan (CRP) was issued in April 1994 and has been placed in the infornation
repositories. On May 24, 1993, at the request of the Menphis Mayor's office, DDMI had a neeting at Corey
Juni or H gh School to discuss the restoration effort and to provide a forumfor the comunity to express its
concerns about health issues. DDMI also |led a public exhibition and di scussion on the restoration process on
August 10, 1993. In Decenber 1994, DDMI, EPA, and TDEC held a public neeting to discuss the start of the

R/ FS.

The FS, the Proposed Plan, and the Adm nistrative Record (AR) for the QU1 IRA were released to the public in
Novenber 1994. These docunents were made available in the AR and nmaintained in the repositories and in the
information repository at the site. The notice of availability of these documents and the AR was published in
Decenber 1994 in the Silver Star News, the Tri-State Defender, and the Commercial Appeal. A public coment
period was held from Decenber 4, 1994, to January 17,1995. In addition, a public neeting was held on Decenber
20, 1994. At this meeting, representatives from DDMI, EPA, and TDEC answered questions about problens at the
site and the renedial alternatives under consideration, including the | RA. Responses to the comments received
during this comment period are presented in the responsiveness summary in Part3 of this docunent.

The Technical Review Commttee, established in February 1994, was converted to a Restoration Advisory Board
(RAB) in July 1994. The RAB consists of representatives fromthe Menphis area ,comunity and fromthe state
and federal government, and meets on a nonthly basis to discuss activities associated with DDMI. After each
neeting ,neeting nminutes are distributed to board menbers.

In addition to the RAB, newsletters are prepared on a quarterly basis and dissem nated to approxi mately 3, 000
individuals. The mailing list of 3,000 was established fromthe response to an initial mailing to 20,000
individuals within a 1-nmle radius of DDMI in Cctober 1994, the response to newspaper advertisenents, and
fromthe existing DDMI nailing |ist. Fact sheets are al so conpl eted and distributed whenever new or

additional restoration activities occur at DDMI. A hotline (901-775-4569)was established in February 1994 to
assi st local citizens or other interested parties in obtaining infornmation concerning the environnental
restoration activities at the site.



2.4 Scope and Role of Qperable Units

Because of the size of the installation (642 acres) and its conplexity, DDMI, EPA and TDEC have organi zed t he
work at this site into the four Qus ,which are discreet parts of an entire response action. Figure 2 shows
the location and a real extent of the OUs.

Dunn Field, which is the only area on DDMI where burial of waste is known to have occurred, is designated
QU-1. Substances found in OQJ 1 probably resulted fromuse of the area for landfill operations, mneral
st ockpi |l es, pistol range use, and pesticides storage.

The Main Installation is divided into three other Qus. OJ2,in the southwestern quadrant, is an area where
mai nt enance and repair activities have occurred. Potential contam nation of QU2 may have resulted from
spills or releases fromthe hazardous material storage and repouring area, or sandbl asting and painting
activities. QU3 includes the Golf Course Pond, Lake Daniel son, and forner transforner and pesticide storage
areas. Storage of PCBs and the use of pesticides and herbicides are potential sources of contam nation for
QU 3.0U-4, in the north-central area, is mainly characterized by the presence of the main hazardous naterials
storage building at DDMI. Principal contamination in OQJ4 probably resulted froma wood treatnment operation
and hazardous naterial storage.

Because the contani nated groundwat er beneath Dunn Field poses a potential threat to the drinking water
aquifer, it is considered a possible threat to human health and the environnent. Thus, the objective of the
groundwater IRA is to provide a quick response nmeasure that will help prevent the possible contam nation of
the area's drinking water supply. Followon activities include characterizing and nmonitoring the groundwat er
plume migration. Once the plume has been characterized, subsequent action may be taken to provide |ong-term
definitive protection, including renediation of source areas. To the extent practicable, the interimaction
will be consistent with any planned future actions.

The | RA addresses contamni nati on of groundwater beneath Dunn Field from past disposal practices at DDMI. The
IRA represents the first step in the remediation of the contaninated groundwater beneath the northern portion
of Dunn Field. The remainder of OJ1 and OUs-2, 3, and 4 will be evaluated |later and will be addressed in
future docunents.

2.5 Sunmary of Site Characteristics

The major site characteristics presented in the RI/FS that are applicable to Q)1 are summari zed bel ow.

2.5.1 Physi ography

DDMI is situated within the Qulf Coastal Plan subdivision of the Atlantic Coastal Plain Physiographic
Province. The area is characterized by dissected | oess-covered upl ands and generally | acks distinct features.

Dunn Field lies just north of the Main Installation and Dunn Avenue, and consists of approximately 64 acres
of undevel oped | and. Most of Dunn Field is unpaved. About one-half of the area is grassed; the renmining area
contains crushed rock and bauxite and fluorspar piles. Several |arge hardwood trees are present in the
northeastern part of the field. The southwestern quadrant of the field is a grassed ,gently sloping area. The
sout heastern quadrant is a |level zone used for both covered and uncovered bul k naterials Storage (bauxite

and fl uorspar).

Dunn Field s topography is a level-to-gently rolling terrain which has been somewhat altered by past
activities of heavy equi pnent operators. The | and appears to slope to the west fromthe bauxite piles in the
center of the field. An arc-shaped ridgeline separates the field s two northern quadrants. In the
northeastern quadrant of the field, the areas surrounding the forner pistol range (later used as a

pesti ci de/ herbi ci de storage shed [Building 1184]) and the forner burn area are |level and grassed. The

nort hwestern quadrant of the field (the portion used for burial of waste materials) is a level-to-gently

sl opi ng grassed area. Surface elevations range froma |low of 273ft, National Ceodetic Vertical Datum of 1929
(NGVWD), at the north outfall/installation boundary fenceline to 315 ft NG/D in the field' s approxinate
center. Maximumlocal relief is about 25 ft at the pistol range bullet stop.

Instal |l ation surface drainage is acconplished by overland flow to swal es, ditches, concrete-lined channels,
and an efficient stormdrai nage system Mst of DDMI is generally level with, or above, surrounding terrain;
therefore, DDMI receives little or no runoff from adjacent areas. Mdst Dunn Field drainage is achi eved by
overland flow to the adjacent properties to the north and west. The northeastern quadrant drains east to a
concrete-lined channel, or to adjacent properties to the north. The concrete-lined channel consists of two
separate segnents that join approximately 200 ft north of Building 1184.



Bot h channel segnents convey adjacent residential nei ghborhood stormwater through the northeastern quadrant
of Dunn Field. The concrete-lined channel directs flow northward to Cane O eek, which drains into Nonconnah
Creek at a point several mles southwest of DDMI. Nonconnah Creek drains into Lake McKellar, a M ssissippi
Ri ver tributary.

Runof f fromthe northwestern quadrant flows overland to a roadside ditch along Kyle Street (northwestern
boundary of the installation). The remainder of the runoff flows overland to the west onto nei ghboring
properties outside of DDM.

2.5.2 Hydrogeol ogy

The Dunn Field area of DDMI is covered by a | oess deposit, which is a sem -cohesive w ndbl own deposit of
silt, silty sand, and silty clay. The loess is about 20 ft thick in the vicinity of Dunn Field and nay
occasionally reach 30 ft in thickness. Al though the loess is not typically a water-bearing zone, seasonal
perched groundwater may occur. The extent of this potential perched zone is unknown. There is no evidence
that the | oess produces water to wells in the DDMI vicinity. The loess is underlain by the Fluvial Deposits,
t he Jackson Fornmati on/ Upper C ai borne Group, and the Menphis Sand.

The Fluvial Deposits consist of a top layer of silty clay, silty sand, or clayey sand; a clean, fine to
nmedi um grai ned sand; and a basal gravelly sand. The thickness of the Fluvial Deposits in Dunn Field ranges
from50 to 70 ft. This unit forns the shallow aquifer in the vicinity of Dunn Field and receives recharge
fromrainfall infiltration and | ateral groundwater inflow Discharge is toward the M ssissippi River to the
west and possibly by | eakage into the underlying Menphis Sand Aquifer through the Jackson Formati on/ Upper
Cl ai borne confining bed. Data collected fromthe site suggests that groundwater in the Fluvial Aquifer is
novi ng generally toward the west in the Dunn Field area.

Bel ow the Fluvial Deposits is the Jackson Fornation and Upper d ai borne Goup consisting of stiff gray or
orange plastic, lean to fat lignitic clay, silt and fine sand with mnor lenses of lignite. This
stratigraphic unit reaches thicknesses of approxinately 80 ft and forns a regional confining bed separating
the Fluvial Deposits and the underlying Menphis Sand Aquifer. Although no areas of hydraulic connection have
been confirmed in the vicinity of DDMI to date, investigations are underway to verify the existence of a
potential interconnection.

At Dunn Field, the top of the Menphis Sand Aquifer is about 160ft bel ow ground | evel along the western
property line and approxinmately 140 ft bel ow ground | evel along the eastern property line. The formation is
conposed of thin-bedded, white to brown or gray, very fine grained to gravelly, partially argillaceous and
m caceous and. The aquifer ranges in thickness from500 to about 900 ft and is under confined conditions.

The Menphis Light, Gas, and Water Division operates eight well fields that extract water fromthe Menphis
Sand for rmunicipal supply. The Allen Wll Field is located 1 to 2 mles west of DDMI. A potentionmetric
surface map, (Park 1990, plate 3) indicates that groundwater flow in the Menphis Sand Aquifer beneath
DDMI is toward the West.

2.5.3 G oundwat er Cont am nati on

Chem cal s of potential concern identified in Dunn Field nonitoring wells screened in the Fluvial Aquifer
include the follow ng:

Vol atil e Organi ¢ Conpounds

Carbon tetrachl ori de 1,1 -Dichl oroet hyl ene
1. 2-Di chl or oet hyl ene Tet rachl or oet hyl ene
1,1, 2, 2-Tetrachl or oet hane Tri chl or oet hyl ene
Met al s
Arseni c Bari um
Chr om um Lead
N ckel

The hi ghest concentration of constituents detected in the groundwater sanples collected fromthe Fluvial
Aquifer wells are presented in Table 1. To date, constituents of concern in the Fluvial Aquifer have not been
detected in Menphis Sand Aquifer groundwater sanples in the vicinity of the site.

The constituents of concern found in the Fluvial Aquifer beneath Dunn Field occur at concentrati ons above the
est abl i shed maxi num contami nant | evels (MCLs) and maxi num cont ani nant | evel goals (MCLGs). A conparison of
MCLs and MCLGs with the data fromthe R is presented in Table 1.



Over the course of 3 sanpling efforts conducted at Dunn Field (1989, 1990, and 1992), volatile organics were
detected above MCLs in 22 out of 35 Fluvial Aquifer groundwater sanples. Mtals concentrations above MCLs
were detected in 25 out of 35 groundwater sanples collected during this time period.

2.6 Sunmmary of Site R sks

In 1990, as part of the RI/FS, a prelimnary risk assessnent was performed in accordance with EPA gui dance
avail able at that tinme. Potential exposure points for contam nated groundwater from Dunn Field were
identified as the foll ow ng:

. I ngestion of groundwater through the public water supply

. Contact with potable water during bathing

. I nhal ati on of vapors from VQOCs in potable water during househol d use
Table 1

Conpari son of Constituents to Standards
in Dunn Field G oundwat er

Rl Phase | Rl Phase |1
Constituents MCL H ghest Level s 1989 H ghest Level s 1990
(1g/L) (1ng/L) (ng/L)
Vol atil e O gani c Compounds
1, 1- Di chl or oet hene 7 130( MN 10) 160( MV 10)
1, 2-Di chl oroet hene (total) 70 5203( MM 11) 5103( MM 12)
Tet r achl or oet hene 5 210( MM 5) 2403( MM 10)
Tri chl or oet hene 5 1, 7003( MM 12) 5, 1003( MM 12)
Carbon tetrachl ori de 5 77( MW 6) 40( MM 6)
Metal s
Arsenic 50 85( MM 10) 210( M¥ 14)
Bari um 2,0001 3, 7404( MV 14) 1, 900( MW 10)
Chr om um 50 1, 2404( MV 7) 340( MM 7)
Lead 152 6534( M¥ 10) 1, 000( MV 10)
N ckel 100 6024( MM 7) 170(MN¥ 7 & 10)
Sour ce: Environnmental Science, Inc., 1993
Not es: Abbrevi ati ons
1Maxi mum cont am nant | evel goals (MILGs) ag/ L=M crograns per liter
2Action | evel MN = NMonitoring wel |

3ldentified in the analysis froma secondary dilution factor
4Spi ked sanpl e recovery not within controls limts

The transport nedi um and exposure pathway for the exposure scenarios identified above all relate to
groundwat er. Contami nants can potentially leach fromnaterials associated with past disposal activities at
Dunn Field. Several of these contam nants are already present in the Fluvial Aquifer as a result of

di spersion and infiltration. The Fluvial Aquifer, which is not used as a potable water supply, potentially
recharges the Menphis Sand Aquifer by |eakage. This potential |eakage could provide a pathway for

contanm nants to the deeper Menphis Sand Aquifer, the drinking water aquifer for the Gty of Menphis. A
conceptual site nodel is shown in Figure 3.

The Allen Wll Field, |ocated approximately 1 mle south of Dunn Field, is one of eight punping centers
serving the Menphis area. Wth 35 wells, the Allen WIl Field punps roughly 21 mllion gallons a day (ngd) of
potabl e water fromthe Menphis Sand Aquifer and accounts for approxi mately 15 percent of the water used
within the Menphis area. Contam nation of the Menphis Sand Aquifer caused by | eakage fromthe contam nated
Fl uvial Aquifer could occur, thus directly affecting the Menphis water supply source.

Results of the prelimnary risk assessnent indicate that there is a potential public health risk associated
with the Fluvial Aquifer groundwater. Actual or threatened rel eases of hazardous constituents from Dunn
Field, if not addressed by the preferred IRA, may present a current or potential threat to public health,
wel fare ,or the environnent.



The principal goals of this groundwater IRA are to increnentally renove contam nants fromthe Fluvia

Aquifer, to decrease risk by nmtigating the spread of constituents toward the Allen Wll Field, and to create
a hydraulic barrier to prevent contamination in the Fluvial Aquifer at Dunn Field fromreaching the Al en
Vel Field.

Al though the IRA is not anticipated to achieve conpliance with MCLs, it is consistent with the objective to
protect the Menphis Sand Aquifer. Long-termoperation of a groundwater renoval systemw || help to achieve
MCLs by increnentally renoving contam nants.

The nore specific findings of the BRAw Il be included in the final action ROD for OQJ1, along with the
ultinmate cl eanup objectives. No changes were nade to the preferred alternative as presented in the Proposed
Pl an.

2.7 Description of Alternatives

Ei ght alternatives were eval uated for addressing the groundwater contani nation beneath Dunn Field. These
alternatives are listed in Table 2. Each of the alternatives consist of three el ements - groundwater
extraction, groundwater treatnent ,and disposal. Extraction option alternatives range fromno action to
installation of deep wells on-and offsite

Treatment possibilities range fromnone to air stripping or ultraviolet (UV)/oxidation of metals. G oundwater
di sposal options range fromnone to discharge to surface drai nage, discharge to the municipal sewer system

or reinjection into onsite wells. These alternatives are described in greater detail in the follow ng

par agr aphs. Cost anal yses provi ded are based on 1990 doll ars and may represent a substantial cost increase by
the time inplenentati on begins
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Table 2
Al ternatives for InterimRenediation

Al ternative Extraction Tr eat ment Di sposa
1 No Action None None
2 Wlls onsite Air stripping with Muni ci pal sewer
netal s renoval if
necessary
3 Wells on- and offsite Air stripping with Muni ci pal sewer
netals renoval if
necessary
4 Wlls onsite Air stripping with Muni ci pal sewer
netal s renoval if
necessary
5 Wlls onsite Air stripping with Surface drai nage
netals renoval if
necessary
6 Wlls onsite Air stripping with Surface drai nage
netal s renoval if
necessary
7 Wlls onsite Air stripping with Rei nj ecti on upgradi ent
netal s renoval if onsite
necessary
8 Wl ls on- and offsite None Muni ci pal sewer (preferred)

Alternative 8 is the preferred alternative.



2.7.1 Aliternative 1: No Action

Capital Costs: NA
Annual Q&M Costs: N A
Present Worth (PW: NA

The no action alternative is carried -out through the screening process as required by the NCP. The no action
alternative assumes no further action at the site and is used as a baseline to nmeasure the other
alternatives. Under this alternative, no action would be taken in terns of containment and treatnent of the
groundwat er plume. G oundwater contam nation would remain and continue to mgrate.

2.7.2 Alternative 2: Extraction Onsite, Air Stripping, and D scharge to POTW

Capital Costs: $600, 000
M $270, 000
PW $6, 000, 000

The groundwat er extraction systemfor Aternative 2 consists of eight wells located in Dunn Field. The wells
woul d be located to extract groundwater fromthe nost contam nated portion of the plune, according to
exi sting data. The groundwater woul d be renoved fromthe eight wells and stored in a holding tank.

The extracted groundwater woul d be punped fromthe holding tank to an air stripping tower for renoval of
VOCs. The use of a carbon treatnent systemw || be dependent on the concentration of VOCs in the air stream
Renoval of heavy netals, if necessary, would be perforned after VOC treatment. The treated groundwater would
be released into the | ocal sewer system where it would be treated at the POTW

2.7.3 Alternative 3. Extraction On/Ofsite, Air Stripping, and D scharge to POTW (Contingent Alternative)

Capital Costs: $600, 000
oM $230, 000
PW $5, 200, 000

The punping and treatnent systemfor Alternative 3 is simlar to Alternative 2 except for the placenent and
punping rate of the wells. Like Alternative 2,this alternative has eight extraction wells, but with different
locations. Two of the wells are |ocated west of Dunn Field, downgradient of the property boundary, with the
remai nder on DDMT property. Alternative 3 would provide greater capture of the contam nated groundwater
offsite. The treatment and handling of the groundwater would be simlar to Alternative 2.

2.7.4 Alternative 4. Extraction Onsite, U Oxidation, and D scharge to POTW

Capital Costs: $830, 000
&M $300, 000
PW $6, 900, 000

The extraction well systemwould be identical to Alternative 2. The extracted groundwater woul d be treated by
a UV/ oxidation process using ultraviolet light, ozone, and hydrogen peroxide to break down the VOCs into
carbon di oxi de, water, and inorganic chlorides. Treatnent for heavy netals, if needed, would follow

UV/ oxi dation. The treated water woul d be discharged to the POTW

2.7.5 Alternative 5: Onsite Extraction, Air Stripping, and D scharge to Surface Drai nage Channel

Capital Costs: $470, 000
&M $130, 000
PW $3, 100, 000

The extraction and treatnment systemof Aternative 5 is identical to Alternative 2. However, the treated
wat er woul d be discharged into the existing surface water drainage systemrather than to the POTW Surface
drai nage channels exi 1t fromthe northern and western boundari es of Dunn Field. Both of these channels
termnate at Cane Creek, located north of Dunn Field. A National Pollutant D scharge Elimination System
(NPDES) pernit woul d be required before di scharge woul d be al |l owed.

2.7.6 Aliternative 6: Extraction Onsite, UV xidation, and D scharge to Surface Drainage Channel

Capital Costs: $660, 000
&M $160, 000
PW $3, 900, 000



Alternative 6 is simlar to Alternative 4, except that the treated groundwater woul d be discharged into the
surface water drainage systemdi scussed in Alternative 5.

2.7.7 Alternative 7. Extraction Onsite, Air Stripping, and Reinjection to Onsite Wlls

Capital Costs: $500, 000
&M $150, 000
PW $3, 500, 000

Alternative 7 woul d extract groundwater fromsix wells on government property. The extracted water woul d be
treated by air stripping (simlar to the treatnment nethod in Aliternative 2), and treated for heavy netals, if
needed. The treated water would be reinjected into the Fluvial Aquifer upgradient fromthe extraction wells
at Dunn Field. Reinjection would be conpleted using four injection wells |ocated on the eastern side of Dunn
Fi el d. Punps and piping would have to be installed to transmt the water fromthe treatnent site to

the eastern side of Dunn Field.

2.7.8 Alternative 8. Extraction On/Ofsite, and D scharge to POTW(Preferred Alternative)

Capi tal Costs: $500, 000
&M $250, 000
PW $5, 600, 000

Alternative 8 is the preferred alternative and is a hybrid of Alternative 3. However, unlike Aternative 3,
Alternative 8 places nost of the groundwater recovery wells offsite along the | eading edge of the plune. This
placenent will be nore effective in protecting the Menphis Sand Aquifer fromcontam nants in the Fluvial
Aquifer at Q) 1. Additionally, this alternative does not assunme that pretreatnent before discharge will be
required making it a | ess expensive alternative. However, this alternative uses the treatnment conponent of
Alternative 13 as a contingency shoul d pretreatnent be required.

Alternative 8 woul d be used to contain the contani nated groundwater by inducing a hydraulic barrier. The
hydraulic barrier will be achieved by punping the groundwater fromthe contai nment wells placed al ong the

| eadi ng edge of the plunme. The | eading edge of the plune will be located as part of the R activities planned
for OQ)1. Data gathered during the Q)1 Rl will be used to locate the |eading edge of the plunme. Leadi ng edge
identification and containnent of the plume will be achieved in the follow ng manner:

. A groundwater recovery well will be installed onsite in the mddl e of the plune to establish
aqui fer characteristics.

. Additional nonitoring wells will be installed to establish the western edge of the contam nant
pl ume. The western edge will be established when sanples fromthese wells are uncontam nat ed.

. After the aquifer characteristics are established and the | eadi ng edge of the plune is
identified, additional groundwater recovery wells will be installed as appropriate to contain
the plunme. These wells are |located along the | eading edge of the plune and screened in the
Fluvial Aquifer down to the confining clay |ayer of the Menphis Sand Aquifer.

The groundwater and the associ ated contanination will be captured by the recovery wells (see Figure 4).

Cal cul ations and nodeling are perforned to ensure that the zone of recovery fromeach well overlaps. The
spacing and punping rate of the wells will be such that the contam nation should not nove beyond the |ine of
wells. Once the recovery wells are operating, the systemwll be checked frequently (by conparing field data
with predicted nodel results) and any necessary adjustrments made (including the installation of additional
recovery wells, if needed) to verify that the plunme is contained.

<I M5 SRC04962780I >

DDMI wi || obtain a discharge permt to allow the groundwater punped fromthe wells to be discharged into the
muni ci pal sewer systemor POTW The discharge permt will set naxi mum|evels for groundwater constituent
concentrations. If the extracted groundwater exceeds these limts, the treatnment contained in Alternative 3
will be used. The cost of Aternative 8, w thout the use of a contingency treatnment renedy, assunes that the
groundwater will neet the Gty's permit limts and that no treatnent will be needed.

2.8 Sunmary of the Conparative Analysis of Alternatives
This section of the interimROD provides the basis for evaluating which alternative (a) nmeets the threshol d

criteria of overall protection of human health and the environnent, EPA and TDEC approval, and conpliance
with applicable or relevant and appropriate requirements (ARARs); (b) provides the best balance with respect



to effectiveness, reduction of toxicity, nobility, or volunme through treatnment, inplenentability, and cost;
and (c) satisfies community acceptance

Federal law requires that nine criteria be used for evaluating the anticipated performance of renedia
actions. The nine criteria are described below, followed by an analysis of the degree to which each
alternative satisfies the criteria:
1. COverall Protection of Human Heal th and Environnent -Assesses degree to which alternative elimnates,
reduces, or controls health and environnental threats through treatnent, engineering nethods,
institutional controls

2. Conpl i ance with ARARs- Assesses conpliance with federal and state requirenents

3. Long- Term Ef f ecti veness -Degree to which a renedy can naintain protection of health and the
envi ronnent once cl eanup goal s have been net.

4. Reduction of Toxicity, Mbility, or Volume Through Treatnent-Refers to expected perfornmance of the
treatnent technol ogies to | essen harnful nature, novenment, or anount of contam nants.

5. Short-Term Ef f ecti veness-Length of tine for remedy to achieve protection and potential effects of
construction and inplementation of a remnedy.

6. Inpl erentability -Refers to the technical feasibility and adm nistrative ease of a renedy.
7. Cost - Wi ghi ng the benefits of a renedy agai nst the cost of inplenentation.
8. State Acceptance -Consideration of the state's opinion of the preferred alternative.

9. Communi ty Accept ance- Consi deration of public comrents about the preferred alternative and about the
proposed pl an
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These nine criteria can be categorized into three groups. The first and second categories are threshold
criteria. The chosen alternative nust neet the threshold criteria to be eligible for selection. The third,
fourth, fifth, sixth, and seventh criteria are considered the primary balancing criteria. The final two
criteria are termed the nodifying criteria and are evaluated after issuance of the Proposed Plan for public
revi ew and comment.

2.8.1 Analysis

2.8.1.1 Threshold Oiteria

Overall Protection of Hunman Health and Environnent. The preferred interimaction would contain the

contami nation plume and prevent it fromnigrating while removing a portion of the contam nated groundwater.
Because the plume is believed to have nmigrated offsite, the preferred alternative nmust have extraction wells
|l ocated offsite. The wells in Alternatives 2, 4, 5, 6, and 7 are located onsite and would not sufficiently
contain the plune. This |ack of containment would lead to further environnental effects and would be a
continual threat to human health. Alternative 1 offers no protective neasures for human heal th and the

envi ronnent .

Alternatives 3 and 8 offer adequate degrees of protection by reducing and controlling the risks through
renmoval and containment. Alternatives 1, 2, 4, 5, 6, and 7 are not options for this site because they do not
adequately reduce the risks associated with the contani nated groundwater.

Conpl i ance with ARARs. Under the preferred alternative, groundwater will be discharged to the POTW
Conpl i ance issues are further discussed in Section 2.10

2.8.1.2 Prinary Balancing Oriteria

Long- Term Ef fecti veness and Performance. Alternatives 3 and 8 should be effective in reducing |ong-term
cont am nated groundwat er | evels and associ ated health risks. Because of residual contam nation, the size of
the aquifer, and inherent conplexities, it may not be possible to conpletely renediate the aquifer to its
original condition using technology currently available. Additional actions will be necessary to provide
long-termdefinitive protection for QU 1.



Reduction of Toxicity, Mbility, or Volume of the Contami nants through Treatnent. The toxicity and vol une of
the contam nated groundwater woul d be reduced by the groundwater extraction in Alternatives 3 and 8. Mbility
of the contam nation plune would be restricted by the physical forces of the groundwater extraction. This
hydraulic barrier should prevent |ateral and vertical novenent of the contam nated groundwater, thus reducing
the threat to the Menphis Sand Aquifer.

Short-Term Ef f ecti veness. G oundwat er renoval should contain the groundwater contami nation plume fairly
rapidly and help to reduce further lateral contam nation mgration. Inplenenting the preferred alternative
would result in a reduction of the potential effects to nearby residents fromcontam nants at Dunn Fiel d.

I npl erentabi lity. The groundwater recovery systens will be relatively sinple to inplenent. The technol ogy and
processes have been reliably denonstrated. Equiprment and materials are readily avail able. However, as
previously stated, the Fluvial Aquifer and the contani nated groundwater plume will have to be further
characteri zed.

Cost. The cost analysis in Alternative 3 includes the cost of well installation and O8M cost of the air
stripper. The capital costs are estimated at $600, 000, &M costs at $230,000 and present worth cost at
$5, 200, 000.

The cost of Alternative 8 is based on the installation of eight recovery wells. This cost estinmate assunmes a
quarterly sanpling plan to ensure that the systemis operating efficiently and that no prior treatment before
di scharge will be required. However, because of the uncertainties associated with groundwater recovery,
additional wells may be required that would affect the estimated cost. Additionally, the cost of Aternative
8 does not include pretreatnment costs. For Alternative 8, the capital costs are estimted at $500, 000, QM
costs at $250, 000 and present worth cost at $5, 600, 000.

2.8.1.3 Mdifying Criteria

State Acceptance. DDMI has been actively working with TDEC t hroughout the cl eanup process. TDEC supports this
approach. However, infornation obtained during the RI nay suggest other alternatives that would invol ve the
concurrence of the state.

Community Acceptance. Community response to the alternatives is presented in the responsiveness sunmmary,
whi ch addresses comments received during the public neeting and the public coment period.

2.9 Summary of Sel ected Renedy

Through consi deration of the requirements of CERCLA, the NCP, the detailed analysis of alternatives and
public and state comrents, DDMI has selected an interimrenedial action for QJ1. O the eight alternatives
reviewed, only two were consi dered viable options. Because "no action" does not address or rectify the
problemand A ternatives 2,4, 5, 6, and 7 do not contain the contam nation plune, they are not considered
appropriate. The preferred alternative is Alternative 8 which is a hybrid of Alternative 3. However,
Alternative 8 puts nore enphasis on plune contai nnent and does not assune that pretreatnent before di scharge
will be required making it a | ess expensive alternative. The placenent of groundwater recovery wells in
Alternative 8 will be nore effective in protecting the Menphis Sand Aquifer fromcontaninants in the shall ow
aqui fer at QU 1.

If chemical analysis indicate that treatment is required before discharge, the treatnent option contained in
Alternative 3 (the contingency remedy) will be used. The preferred alternative for the I RA of the

cont am nat ed groundwater below Dunn Field is Alternative 8-on/offsite extracti on and POTW di sposal. The
criteria used to determ ne whether the contingency renedy is inplenented are the discharge linmtations
established in the Gty of Menphis' discharge permt.

On the basis of current information, this alternative appears to offer the nost reasonabl e approach for the
protection of the drinking water supply and contai nment of the plume. Currently, groundwater recovery is the
only appropriate alternative to contain the plume. This alternative represents an interimaction and is
intended only to stabilize the site and to prevent further degradati on. However, with the additional
information that will be collected during the R, other alternatives may become avail able. No conditions

are currently foreseen where the interimaction will be inconsistent with, or preclude inplenentation of, the
final renedy.

The approach used to design and inplenent the preferred alternative will consist of the follow ng:

. Establ i shing the conditions that are believed to exist on the basis of avail able infornation.
Design will be based on expected conditions.



. Establ i shing, in advance, conditions that are reasonabl e deviati ons fromthe probable

condi tions.
. I npl erenting the base design and nonitor conditions.
. I npl ementi ng contingent designs as warranted by nonitoring.

This approach is referred to as the observational nethod. The approach recogni zes and nanages uncertainties
inherent in groundwater renediation. Table 3 illustrates the planned approach for nanagi ng uncertainties
associated with the inplenentation of this renedial action

The observational nethod will be used during design and inplenentation and is not part of the selection
process for the IRA alternative. If changes to the selected renedy are required, based on information
obt ai ned through the observational approach, then the public will be rmade aware of these changes either
through a fact sheet, explanation of significant differences, or RCD Anendment.

Table 3
(bservational Method for Dunn Field Goundwater Renediation

Pr obabl e Reasonabl e Paraneters to
Condi ti on* Devi ati on* Qbserve Conti ngency Pl an
8 recovery 12 recovery wells Capture zone extent. Install additional needed
needed observe water |evels wel | s.

in nmonitoring wells.

Pump at 75 gpm Punp at 125 gpm Capture zone extent. Punp at increased
Coserve water |evels rate; provide

in nonitoring wells. adequat e sewer

capacity.
G oundwater nmeets Limts not met Permt parameters Provi de
Gty discharge gr oundwat er
limts treatment.
Pl ume extends 600 Pl ume ext ends Data fromRl Locate recovery
ft west Dunn 1,200 ft west of nonitoring wells well's at western
Field Dunn Field extent of plune.

*WII be updated as additional information becones avail abl e.
gpm Gal l ons per minute

2.10 Statutory Determ nations

DDMI, EPA, and TDEC concur that the extraction system (with the potential for pretreatnent, if necessary)

will satisfy the CERCLA 8 121 (b) statutory requirenents of: providing protection of human health and the
environnent, attaining applicable or relevant and appropriate requirenents directly associated with this
action, being cost-effective, using permanent solutions and alternative treatment technol ogies to the naxi mum
extent practicable, and including a preference for treatnment as a principal elenent.

2.10.1 Protection of Hunman Health and the Environnment

Al t hough the groundwater within the contam nated plunme is not currently used as a source of drinking water
for the local residents, under future or other potential exposure scenarios it presents a potential threat to
human health and the environnent. The interimaction renedy initiates protection of hunman heal th under the
exposure scenarios through mtigation of the spread of the plune and renoving a portion of the contam nated
groundwater until a final action is determ ned. The renedy al so provi des protection to the environment by
providing the option of treatment of the extracted groundwater before discharge, and effective managenent of
all residual wastes generated during inplenmentation of the action

The final cleanup levels for the groundwater are not addressed in this interimaction record of decision
(ROD) because such goals are beyond the limted scope of this action. The final cleanup levels will be
addressed by the final renedial action ROD for the site



2.10.2 Conpliance with ARARs

The Conprehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA) of 1980 was passed by
Congress and signed into | aw on Decenber 11,1980 (Public Law 96-510). The act was intended to provide
for"liability, conmpensation, cleanup, and emergency response for hazardous substances rel eased into the

envi ronnent and the cl eanup of inactive waste disposal sites.” The Superfund Arendnents and Reaut horization
Act (SARA), adopted on Cctober 17,1986 (Public Law 99-499), did not substantially alter the original
structure of CERCLA, but provided extensive amendnents to it. In particular, 8 121 of CERCLA specifies that
renmedi al actions for cleanup of hazardous substances nust conply with requirenents or standards under federal
or nmore stringent state environmental |aws that are applicable or relevant and appropriate to the hazardous
substances or particular circunstances at a site.

A listing of applicable or relevant and appropriate requirenents (ARARsS) (chenical -specific,

| ocation-specific, and action-specific) are provided in Tables 4, 5, and 6 of this docunment. Discharge to the
publicly owned treatnment works (POTW w Il be subject to both the substantive and admi nistrative requiremnments
of the national pretreatnent programand all applicable state and | ocal pretreatment regul ations (Tabl es 4,

5, and 6). Should treatnent be required prior to discharge to the POTW Alternative3 will be inplenented

as a contingency to provide groundwater treatnent.

Alternative 3 uses an air stripper for the removal of volatile organic compounds (VOCs) fromthe extracted
groundwater. Air stripping is a viable treatnent process for renoval of VOCs fromwater and will be used if
treatnment for VOCs is required.

2.10.2.1 Chem cal -specific ARARs

The principal contam nants of concern in the groundwater plune west of Dunn Field are presented in Table 1.
Chem cal -specific ARARs are shown in Table 4.

The Gty of Menphis Sewer Use Ordinance (March 1993) establishes maxi num effluent standards for di scharge of
wast ewat er into the nunicipal sewerage system (Table 7).Dally average nmaxi mum and i nst ant aneous maxi mum
concentrations are provided for arsenic, chromum |ead, and nickel. Wth the exception of tetrachl oroethene,
the remaining VOCs in Table 1 and barium cannot be di scharged without witten perm ssion fromthe approving
authority. Tetrachl oroethene is not included in the Gty of Menphis' ordinance. The final permt for city

di scharge will be negotiated as part of this action.

2.10.2.2 location-specific ARARs

Location-specific requirenents "set restrictions upon the concentrati on of hazardous substances or the
conduct of activities solely because they are in special locations" (53 Fed. Reg. 51394). Table 5 lists
| ocation-specific ARARs that might be pertinent to this remedial action.

2.10.2.3 Action-specific ARARs

Per formance, design, or other action-specific requirements set controls or restrictions on particular kinds
of activities related to the nmanagenent of hazardous waste (52 Fed. Reg. 32496). Selection of a particular
remedi al action at a site will invoke the appropriate action-specific ARARs that may specify particul ar
performance standards or technol ogies, as well as specific environmental |evels for discharged or residual
chem cal s. Federal and state regul ations appear in Table 6 and are summari zed bel ow.

Wel | Construction. State of Tennessee requirenents for water production well construction are pronul gated
under Tennessee Code Annotated (TCA) Section 70-2307 Chapter 400-2-2: however, these requirenents do not apply
under the exenptions stated in TCA Section 68-46, Chapter 1200-4-9.01(b) whereby wells otherw se regul ated by
the State, in this case through CERCLA, are not considered water production wells. However, the Menphis and
Shel by County Heal th Departnent Pollution Control Section has pronul gated requirenents and regul ations in the
Rul es and Regul ations of Wlls in Shel by County. Specific requirenents include use of a driller licensed in
Tennessee and specific well siting and construction requirenents.

Pumpi ng. Under the Water Wthdrawal Registration Act of 1963, Chapter 8-Water Resources Division, Section
69- 8- 105 requires that any person withdrawi ng 50,000 or nore gallons per day (gpd) of water from any source
register with the division of water resources. A pernit is not required. On the basis of an anticipated
punping rate that may reach 1 mllion gpd for the recovery well system it is anticipated that registration
will be required.

The action-specific ARARs for direct discharge of treatnment systemeffluent are shown in Table 6. DDM is
applying for a Gty discharge pernit. Discharge limts will be specified in the permt.



Table 4
Prelimnary ldentification of Potential Chem cal-specific ARARs for DDMI

Acti ons Requi r enent Prerequisites Ctation ARAR Coment s
Di scharge to Treatment of pollutants that coul d pass 40 CFR 403.5 Appli cabl e If any liquid is discharged to a POTW these requirenents
POTVA t hrough the POTWwi t hout treatnent, are applicable. 1In accordance w th guidance, a discharge
interfere with POTWoperations, or See Table 6 permt nmay be required even for an onsite discharge
contam nate POTW sl udge is required. because pernitting is the only substantive control mechani sm

avail able to POTW

Speci fic prohibitions preclude the
Cat egori cal standards have not been promnul agated for
di scharge of pollutants to POTW that:
CERLA sites, so discharge standards nust be determ ned

on a case-by case basis, depending
on the characteristics of
Create a fire or explosion
the waste stream and the receiving
POTW  Sore
hazard in the POTW
nmuni ci palities may have publi shed
standards for non-
Are corrosive (phH5.0)
categorical, non-domestic discharges.
Chanes in the
Qobstruct flow resulting in
conposition of the waste stream due
to pretreatnent process
interference
changes or the addition of new waste

streans nmay require : Are discharged at a flow
renegotiation
of the pernit conditions. rate and/or concentration
that will result in
Local (Gty of Menphis) requirements for discharge to a interference

POTW are summarized in Table 6 for the constituents of
I ncrease the tenperature of

waste water entering the 40 CFR 40.3.5 and
treatment plant that woul d | ocal POTW

result ininterference, but in
no case raise the POTW

i nfluent tenperature above
104 © F (40 °© O



Not es:

Di scharge must conply with the | ocal

POTW pr et reat ment program

i ncl udi ng POTW -specific pollutants,
spill prevention programrequirenents,
and reporting and nonitoring
requirenents.

RCRA permit- by requirenments

must be conplied with for discharges
of RCRA hazardous waste to POTV&

by truck, rail, or dedicated pipe.

aThese regul ations apply regardl ess of whether the renedial

POTW

DDMI is applying for a Gty discharge permt.

40 CFR 270. 60
Perm ts-by- rule

action discharges into the sewer or trucks the waste to an inlet to the sewage conveyance system /| ocated "upstreant of the



Table 5
Prelimnary ldentification of Potenti al

Locati on-specific ARARs for DDMI

Locati on Requi r enent Prerequisites Ctation ARAR Comrent s
1. Wthin 61 neters (200 feet) New treat nent, storage, or disposal RCRA hazardous waste; treatnent, 40 CFR 264. 18(a) Not ARAR
listed in 40 CFR 264, of a fault displaced in of hazardous waste prohibited. storage, or disposal

Shel by County is not
Hol ocene tine

2. Area affecting streamor river

The Fish WIldlife Coordination Act

Appendi x VI, as being seismcally active.

or other Fish and Wldlife Not ARAR

channel i ng,
activity that nodifies a streamor Coordination Act (16

Action to protect fish or wildlife. Di versi on,

requires consultation with the Departnent of

river and affects fish or wildlife USC 661 et seq.); 40

Fish and Wldlife before taking any action that
CFR 6. 302

woul d alter a body of water of the United States.

State of TN Air Code

3. Menphi s/ Shel by County Qzone, carbon nonoxi de, and | ead
Menmphi s- Shel by County Heal th Depart nment
air pollutants for Menphi s/ Shel by
has adopt ed Tennessee Air Code.

County have been desi gned a non-

attai nment area.
4. Wt hin 100-year floodplain Facility nust be designed, RCRA hazar dous waste; PCB 40 CFR 264.18 (b); Not ARAR

Surface el evations at DDMI (276 to 316 feet
constructed, operated, and treatment, storage, or disposal 40 CFR 761. 75

5. Wt | ands

Parts 230, 231

NGVD) exeed the average M ssissippi River

mai ntained to avoid washout

alluvial valley flood levels of 185 to 230 feet

NGVD. The flood insurance rate maps,

publ i shed by Federal Emergency Managenent
Agency and revised August 19, 1985, indicate
that DDMI is not within the 100- or 500-year
floodplain, but is Zone C - "Area of

M ni mal Fl oodi ng. "
Wt | ands as defined by Executive
O der 11990 Section 7

Executive Order Not ARAR
11990, Protection of
Wet | ands (40 CFR 6,

Appendi x A)

Action to minimze the destruction,
| oss, or degradation of wetlands

G ean Water Act Not ARAR

Action to prohibit discharge of
Section 404; 40 CFR

dredge or fill material into wetland
wi thout permt



Tabl e 6
Prelimnary ldentification of Potential Action-specific ARARs for DDMI

Acti onsa Requi r enent Prerequisites Ctation ARAR Comrent s
Air Stripping Design systemto provide oder- free CAA Section 101b
Appl i cabl e Qdor regulations are intended to limt nuisance
operati on.
conditions fromair pollution en ssions.
ot ai N Menphi s/ Shel by County Heal th Em ssion requirenents for TCA 1200-39(1) (a) Appl i cabl e
Each construction-operating permt is based on "Best
Depart ment construction/ operating groundwat er treatnent systens
Avai l abl e Control Technol ogy. "
permt. are handl ed i ndi vi dual | y.

Estinmate total VOC em ssions. 1990 CAAA Section 302(9)

Appli cabl e Any source emtting nore than 100 tpy VOCs is
TCA 1200-3-9(11)(b)14. (iii)

classified as najor and requires agency review and a
Potential permt.

potential permt.

File an Air Pollution Em ssion Notice G oundwat er contai ns regul at ed 40 CFR 52b
Appli cabl e State will have particular interest in emssion for
(APEN) with the State to include air pollutants.

conmpounds on its hazardous, toxic, or odorous |ist.
estimation of em ssion rates for each
Prelimnary meeting with State prior to filing APEN is
recommended in the regulation. Meeting would identify

addi tional issues of concern to the State.

Include with filed APEN the foll ow ng: Thi s addi tional work and 40 CFR 52b
Rel evant and State may identify further requirenents for permt
information is normal ly
Appropriate i ssuance after first review These provision followthe
Model ed i npact anal ysis of source applicable to sources neeting the
federal Prevention of Significant Deterioration (PSD)
em ssion "maj or" source criteria and/or to

framework with some nodifications. Additional
sources proposed for
requi renents coul d include anbi ent nonitoring and
nonattai nment areas.
em ssion control equi pment design revision to match
Lowst est Achi evabl e Emi ssi on Requirenents (LAER).

Provide a Best Available Control
Technol ogy (BACT) review for the



source operation

Wiile a pernit is not required for an onsite CERCLA

action, the substantive requirenents identified during the

permtting process are applicable.

Predict total em ssions of volatile Source operation must be in an
Appli cabl e The control technol ogy review for this regul ation
organi ¢ conmopounds (VQOCs) to ozone nonattai nnent area.

(RACT) could concide with the BACT review
denonstrate that emi ssions do not
suggest ed under the PSD program
exceed 450 | b/ hr, 3,000 I b/day,
10 gal ./day, or allowabl e enission
levels fromsimlar sources using
Reasonabl y Avail abl e Contol Tech-

nol ogy (RACT.
Verify that em ssions of VOCs do not
Rel evant and Any source enitting the regul ated conpound(s) is
exceed | evel s expected fromsources in
Appropriate subj ect to these regul ati ons. However, sone of the

conpliance with hazardous air pollution
specific regulations further restrict the scope of

regul ations.
applicability.

40 CFR 52b

40 CFR 61h



Table 6
Prelimnary Identification of Potential Action-specific ARARs for DDMI

Acti onsa Requi r enent Prerequisites Ctation ARAR Comrent s
Air Stripping Esti mate HAP Emi ssions. G oundwat er contai ns HAPs. Title 111, 1990 CAAA
Appl i cabl e If hazardous air pollutants (HAPs) are greater than a
Section 112 major rate, air permt and / or application of maximum
Avai |l abl e Control Technol ogy (MACT) may be
TCA 1200- 3-9(11) (b)14. (i) required. HAPs exceed 25 typ aggregate HAPs or
10 tpy for a single HAP.
G oundwat er Maxi mum cont am nant | evel goals G oundwater is a current or 40 CFR 300.430 of NCP Rel evant and
Tennessee adopt ed gui del i nes equival ent to federal
C eanup (MCLGs), established under SDWA, potential source of drinking Appropriate
guidelines. The interimremedial action will not address
that are set at concentrations above zero wat er .

groundwat er cl eanup ARARs. The final renedial action
shall be attained if relevant and
will.
appropriate to the circunstances of the
rel ease. Were MCLGs for a
cont am nant have been set at a
concentration of zero, MlLs for
that contam nant shall be attained 40 CFR 264.94
Meno recommended a final action |evel for |ead 15
No MCLG or maxi mum

ppb.

G oundwat er standards established contam nant |evel (ML) has

under RCRA shall be attained if been established for contam nant USEPA neno dat ed

rel evant appropriate to of concern. June 21, 1990, from Henery

circunst ances of the rel ease. Longest to Patrick Tobin
Cl eanup value for lead in
groundwat er used for drinking is
not an MCL, but is established as
an action |evel.

G oundwat er Water withdrawl registration is Water Wt hdraw
Rel evant and Total flow all recovery wells may be up to 1 nyd. w t hdr awl required for wells or systemthat punp
Regi stration Act of 1963- Appropriate
nore than 50,000 gal | ons per day. chapter 8-Water Resouc

DV., Section 69-8-105



Not es:

a Action alternatives from ROD keyword i ndex.
b All of the Aean Air Act ARARs that have been established by the federal governnent are covered by matching state regulations. The state has the authority to manage these prograns

t hrough the approval of its inplenentation plans (40 CFR52, Subpart Q. As of January 1996, the Tennessee SIP is conplete, with EPA action pending.



Table 7
Maxi mum Ef fl uent Standards for Discharge of Waste into the Minicipal Sewerage System

Dai ly Average (1) I nst ant aneous
Maxi mum Concentrati on Maxi mum Concentrati on
Consti t uent ny/ L ny/ L
Met al s

Arseni c 1.0 2.0
Bari um
Chr onmi um (hexaval ent) 1.0 2.0
Chromium (total) 5.0 10.0
Lead (2)
N ckel 5.0 10.0

Vol atil e O gani c Conpounds
1, 1- D chl or oet hene( 3)
1, 2-di chl oroet hene (total)(3)
Tet rachl or oet hene( 4)
Tri chl or oet hene( 3)
Carbon tetrachl ori de(3)

Source: Gty of Menphis, Sewer Use O dinance, March 1993

Not es:

1 Based on 24-hour flow proportionate conposite sanple

2 Cadmium nercury, and | ead discharges are severely restricted due to lintations placed on the disposal of
sewage sludge contai ning cadm um and/or lead. Actual allowable discharge concentrations for these
constituents will be determined on a case-by-case basis.

3 No person shall discharge wastewater containing any of the naterials listed herein into the nunicipal sewer
systemor shall have any connection to the municipal sewer systemw thout obtaining witten permssion from
the approving Authority.

4 This paraneter is not included in Gty of Menphis Sewer Use O dinance.



2.10.3 Cost-Effectiveness

The interimaction renedy uses a cormercially tested technology that affords a high | evel of effectiveness
proportional to its costs so that the renedy represents reasonable value. This action will use a relatively

i nexpensi ve technology to mtigate the spread of the contam nated groundwater. This |imted scal e contai nment
operation should reduce the cost of the overall renediation of the groundwater by retarding the mgration of
t he contam nant pl ure.

2.10.4 Use of Pernmanent Solutions and Alternative Treatnent Technol ogi es

The interimaction is designed to mnimze the possibility of contam nation of the area's drinking water
supply. This is not the final action planned for the groundwater contam nation. Follow on activities include
nmoni toring the groundwater plume and its response to the IRA. Once the plune has been fully characterized,
subsequent action may be taken to provide long-termdefinitive protection, including renediation of source
areas. To the extent possible, the interimaction will not be inconsistent with, nor preclude inplenmentation
of, the expected final renedy.

2.10.5 Preference for Treatnent as a Principal Elenent

This interimaction satisfies the statutory preference for treatment of the discharged effluent (through, at
a mninum treatnent at the POTW as a principal elenent of the containment system |f necessary, onsite
treatment will be performed if needed to neet pernit criteria.
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Part 3
Responsi veness Summary

Responses to Witten Comrents Received at
Public Hearing on the Federal Facilities Agreement and
Proposed Interi m Remedi al Action
Decenber 20, 1994

1. Comments Received from Roosevelt Sanders Jr., 2592 Fontaine Road, Menphis, TN 38106

It is ny suggestion that proposed renedial action should include a |arger area of testing. The |and south of
DDMI, at one time, was used as a dunp. A record check should be done to determ ne whether DDMI has ever used
that area for dunping purposes. My father told ne, in 1964 (when | nmoved in that area), that the homes were
built on top of a dunp.

It seens to me that the IRA is using the Band-aid approach to what coul d possibly be a serious problem

DDMI' RESPONSE: The Install ation Services records were checked and no records of any dunping in this landfill
were found. Long-tine enpl oyees of DDMI, who are famliar with the disposal activities throughout its
operational history, were interviewed concerning their know edge of any DDMI use of the land to the south of
its boundaries for dunping purposes. None of the enpl oyees had any know edge of DDMI di sposing of any
materials south of DDMI. Specifically, M. Uysses Truitt, who worked at DDMI for nore than 30 years,
indicated with certainty that no naterials were disposed of in the area south of DDMI. Hi storically, DDMI

di sposed of materials either onsite or in permtted landfills operated by the Gty of Menphis.

As part of the renmedial investigation, nonitoring wells are proposed to be installed south of DDMI to
determine if any offsite sources are contributing to the contam nation under DDMI. These nonitoring wells may
also intercept any contami nants that mght be mgrating fromthe dunp reported to be south of DDM.

The InterimRenedial Action (I RA) was not designed to address dunping that was reported south of DDMI in the
1960s. Rather, the IRA was intended as an interimaction to address contam nation that appears to be

mgrating west of Dunn Field. This action will be consistent with the final remedy, and is intended to neet
the objective of protecting the Menphis Sand Aquifer. The focus of the IRAis on Dunn Field and contam nati on
mgrating to the west of the Field, not on a landfill reported to be south of DDMI. By inplenenting a

groundwat er | RA, contaminants will be increnentally renoved fromthe Fluvial Aquifer and will be contained to
mtigate mgration toward the Allen Wll Field. The IRA will be inplenented expeditiously and will continue
to operate until a final remedy is in place.

Concerns about any material that nmay have been disposed of at the landfill south of Alcy Road are valid, but
are nmisdirected at DDMI because it was not a contributor. However, M. Sanders may direct his concerns to the
Tennessee Department of Environnent and Conservation (TDEC). That agency is concerned w th contam nation
resulting frompast landfill practices. It is recomrended that staff in TDEC s Menphis and Nashville offices
be contacted, starting with the Divisions of Superfund and Solid Waste.

2. Comment Received from Dorothy Brooks, 1802 Wendy Drive, Menphis TN 38114

I live in the Nob H Il Subdivision, south of Alcy Road. | understand that our subdivision was built on
landfill. Therefore, anything and all kinds of materials were probably dunped there.

Because of the |arge nunber of health problens that have occurred and are occurring, the residents should be
inforned of the type of dangers that coul d possibly be present.

I am again requesting that the soil/water in the above stated community be tested.

DDMI' RESPONSE: Ms. Brooks' concerns are valid, but are misdirected toward DDMI, since it does not have the
authority or jurisdiction to make an initial investigation of a landfill that is not on DoD property.
Because, to the best of its know edge, DDMI has not disposed of any material in the landfill to the south of
its boundaries, it is not currently involved in investigating any alleged contam nation resulting from past
di sposal practices at this site. However, it is recommended that Ms. Brooks convey her concerns to other

responsi bl e agenci es. TDEC may have a permt file on the old landfill. That file nmay either be in the field
office in Menphis or in the central office in Nashville. The permt file should contain an indication of the
types of materials that the landfill was permtted to receive, and may contain some inspection reports.

QG her agencies that may provi de assistance include the Environnental Protection Agency (EPA),Region IV, in
Atlanta, Ceorgia; the Gty of Menphis; the Menphis and Shel by County Health Departnment; Menphis Light Gas and



Water (MLGW; and the Menphis State University Groundwater Institute. Each of those agencies has specific
areas of authority, jurisdiction, and resources.





